The literature on modeling and forecasting exchange rate behavior shows that complex forecasting exchange rate models do not often outperform ARIMA models. We show that the same forecasting models applied to forecast the behavior of the Canadian dollar and the Japanese Yen against the US dollar produced varying forecast performance.
INTRODUCTION
he literature on modeling and forecasting exchange rate behavior shows that complex and sophisticated forecasting exchange rate models such as vector autoregression (VAR) models do not have a significant predictive power over the simple and less costly autoregressive integrated moving average (ARIMA) models. In several instances, it was shown that the latter provided even better results than those of the former. Furthermore, we show in this paper that the same forecasting models such as the deterministic and stochastic trends models used here to forecast the behavior of the Canadian dollar and the Japanese Yen against the US dollar produced varying forecast performance.
Exchange rates have been shown to influence and to be influenced by macroeconomic variables such as output, inflation, interest rates, and particularly by imports and exports. We selected to forecast the Canadian Dollar and the Japanese Yen because Canada and Japan are among the top trading partners of the United States who have consistently shown, over this past decade, a trade surplus with the United States. To treat this topic, we organized our paper as follows. The first section deals with a brief review of the literature; the second with data and modeling; the third with forecast outcomes and their interpretation, and the fourth section with a brief conclusion.
BRIEF REVIEW OF THE LITERATURE
Exchange rates are shown to be one of the most challenging and difficult economic variables to accurately predict. They elude both academicians and practitioners alike. There is a plethora of forecasting models ranging from the simplest ones to the most complex and sophisticated ones with varying quality and predictive power. Some models do well and others do not.
This paradoxical situation has divided researchers into two major groups. The group which believes that the more disaggregated intraday data and the more complex and sophisticated the models are the better will be the performance of the forecasting models; and the second group which believes that the models do not do well because they do not include the "right" variables and therefore cannot predict accurately the behavior of exchange rates (Neely and Sarno, p.21, 2003) The Monetarists models such as the stickey-price overshooting exchange rate model (Dornbush, 1976) 2 and the non sticky price models which used to be the dominant based forecasting exchange rate models in the 1970's and 1980's proved later to explain very little of the variation in exchange rates behavior; " …the amount of exchange rate variation explained by monetary models is at most-small." ( Neely and Sarno.) 3 The vector autoregressive models (VAR) were for a while the dominant forecasting models; however, they proved to be complex, costly, and with varying predictive performance. The models based on the random walk hypothesis became very popular and promising. Their forecasting performance has been also mixed. They produced poor forecasts in the short run and strong forecast in the long run. It is believed that the larger is the error estimation bias, the better is the predictability of random walk models (Ross, 2005) , and the application of a non linear exponential smooth transition autoregressive model could improve not the short run but the long run predictability of real exchange rates behavior (Sin Chen etc,2003) 4 and (Richard and Lucio, 2003) 5 .
The assumption that real exchange rates changes follow a nonlinear process has led to a flurry of articles and to new statistical methods of modeling exchange rates. ARCH, GARCH, and ARIMA models are widely used to capture the volatility inherent in the exchange rate behavior. The results are also mixed.
New methods such as wavelets techniques (Wong, Wein, 2003) 6 have yet to prove their forecasting reliability; and the Bayesian Vector Error Correction Models (Sin Chen and Mark , which were shown to improve out-of-sample forecast, perform poorly on in-sample forecasts. The Artificial neural network models have yet to prove their effectiveness. By themselves these models produced less reliable forecasts; and the factors that should be included in these models have not received a wide acceptance by the academic community (Neely and Sarno, 2003) 7 and (Huang and al. 2004) 8 .
Recently, however, the focus has turned to interval estimation and to a highly disaggregated time series data such as high frequency intraday, which is believed to improve the reliability and accuracy of the forecasting models. Anderson, Bollerslev, Diebold, and Labys (2003) 9 are among the leaders in this field. They believe that the theory of continuous-time arbitrage free-price processes and the theory of quadratic variation to modeling the behavior of exchange will lead to a significant improvement in the reliability of the models' forecasts.
This brief review of the literature reveals that forecasting exchange rates is still a mixture of art and science. There is no model that fits all. Finding the best model remains the most challenging task of the model builder. In the next section we present our models and data with points and interval estimation forecasts.
MODELS AND DESCRIPTION OF THE DATA
We follow closely Diebold's methodology in the application of deterministic and stochastic trends models in forecasting the behavior of the Canadian Dollar and the Japanese Yen against the US Dollar ( Diebold, 2003 Diebold, , 2004 10 . Because of the limited space we omitted the theoretical description of these models and refer the reader to the vast literature existing on the subject. Since exchange rates are known for their volatility, the stochastic trends models are believed to describe well their behavior. We remind the reader that for the covariance to be stationary in an ARMA (p, q) process all the roots must be located outside the unit circle and the first difference assures the covariance stationarity and invertibility (Diebold, 2004) 11 .
The data we use in this paper are monthly data from 1971:1 to 2004:11 for the Canadian Dollar and the Japanese Yen against the US Dollar Exchange Rate. Let's apply our models to forecast the behavior of thee two exchange rates. Both of theses graphs show that the series are highly persistent which may indicate the presence of unit root. Because of this persistence, we will investigate the changes in their differences. The above figures show that the changes in the logarithmic level of these two series indicate that the sample autocorrelation are very large and fail to decay. On the other hand, the partial autocorrelations are insignificantly different from zero, except for the first two displacements which are very large and equal to 1 for each of the series. Both of these graphs show that the time series exhibit constant variance across time, criteria required by most statistical procedures. They also follow approximately a random walk process. Let's compute the correlograms for lags 0 and 1 for these two series. Except for the first two displacements, all the sample and partial autocorrelations are insignificantly different from zero, which indicates that we are in the presence of an integrated process of order 1 or I (1), implying that one has to find the best fitted deterministic and stochastic trends models in forecasting the behavior of the Japanese Yen and the Canadian Dollar against the US Dollar. The AIC and SIC indicate that an ARMA (1, 1) should be selected to determine the best fitting forecasting deterministic model for the behavior of the Japanese Yen. The above results indicate that all the coefficients are statistically significant at 1% level and have the expected signs. The mean square error (MSE) is equal to 0.000969 and the root mean square error (RMSE) is equal to 0.0311295. To determine the relative performance of each model, we should compare these two means to those of the stochastic model below. Let's present first the graphical results of the deterministic forecasts model and present in the next section the results of the forecast of the stochastic model. The sample and partial autocorrelation functions aforementioned advocate that we perform a unit root test. We used the Dickey-Fuller unit root test with intercept, trend, and three lags to check for the presence of a unit root. As shown above, the test rejects the null hypothesis of an existence of a unit root. So let's proceed to select the best fitted stochastic forecast model using the AIC and SIC criteria. For the stochastic forecasting model the mean square error (MSE) is equal to 0.003926 and the root mean square error (RMSE) is equal to 0.0626577, while for the deterministic forecasting model the figures were respectively 0.000969 and 0.0311295.
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Based on these figures one can conclude that the deterministic model has done slightly better job than the stochastic model even thought the absolute difference between the two does not seem that much significant. However, the graphical representation of these two forecasts brings out a sharp difference in the forecasting accuracy of these two models in both points and interval estimation. Even though these two models produced forecast within the two standard error bands, the deterministic forecasts proved to be more accurate in points and interval estimation in both the short and long horizon. Specifically, the realizations forecast-as shown in the figures 4 and 7-are more accurately predicted by the deterministic model than by the stochastic model. Let's apply the deterministic and stochastic models to the Canadian Dollar series. Because of the limited space we are not going to report all the results of the estimation. For comparative purpose, we applied the same analysis to both the Japanese Yen and the Canadian Dollar models. Dickey-Fuller Unit Root Test rejects the null hypothesis of an existence of a unit root for both the deterministic model and stochastic model. So let's proceed to select the best fitted deterministic and stochastic forecast models using the AIC and SIC criteria. SIC and AIC selected an ARMA (1, 1) for the deterministic model and an ARMA (0, 1) for the stochastic models Both methods were estimated by Gauss-Newton method. The upper and lower two standard error bands were constructed. The results of the estimation of the two models are provided in the Appendix 1. For the stochastic forecasting model the mean square error (MSE) is equal to 0.0272 and the root mean square error (RMSE) is equal to 0.1651922 compared to 0.0271 and 0.1647121 respectively for deterministic forecasting model. Both MSE and RMSE suggest that there is no difference between the forecasts of the deterministic model and those of the stochastic model. However the graphical representation of these two forecasts is more revealing. The figures 5 and 7 below show that the two models produced more accurate points forecasts but inaccurate realization forecasts. The realization forecasts for both models lie outside the two standard error bands. 
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CONCLUSION
The deterministic and stochastic models we applied to forecast the Japanese Yen exchange rate against the US Dollar have produced robust results while the same models which we applied to the Canadian Dollar produced very poor forecasts. These results add to the evidence that forecasting exchange rates remains a mixture of art and science. The debate between the group that advocates more complex and sophisticated models with highly disaggregate intraday data and the group that believes that "right variables" are not included in the forecasting models is not ending soon. 
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